C ritical thinking ability is essential to success in today's world (Halx & Reybold, 2005) , and the possession of critical thinking skills is consistently identified by employers as an important attribute in college graduates. Occupational therapists must be able to incorporate various critical thinking dimensions into their daily work, including analyzing complex information in a systematic manner, being open-minded to different ways of thinking, and considering various complex solutions to problems. As a result, educators must facilitate the development of critical thinking in students. An important precursor to the development of these skills appears to be the disposition for critical thinking. Currently, research on developing and measuring the disposition to think critically in occupational therapy students is lacking. To understand this important facet of education, this study investigated the disposition to think critically in students at three levels in an educational program, as well as differences and similarities in the disposition to think critically between students who had a bachelor's degree at the time of entry into the program and those who did not have a degree.
Literature Review
Various definitions currently exist regarding critical thinking. Winch (2004) referred to the ability of persons to think critically as critical rationality, defining it as possessing the higher level skills to evaluate arguments and evidence in an informative manner. Smith (1992) described an important component of critical thinking as a willingness to doubt existing standards. Halx and Reybold (2005) identified three descriptors consistently appearing within the critical thinking literature: "purposeful, reasoned, and goal-directed thinking" (p. 294). Facione, Facione, and Giancarlo (2001) noted several characteristics of critical thinking, including being "habitually inquisitive, well-informed, trustful of reason, open-minded, flexible, fair-minded in evaluation, honest in facing personal biases, prudent in making judgments," and "willing to reconsider" (p. 1).
At present, a wide variety of critical thinking programs, including specific educational methods and techniques, is available to instructors (Epstein, 2003; McPeck, 1990) . Common methods to foster critical thinking include practices such as routinely asking questions to probe students' understanding, explicitly explaining the intellectual standards required in the course, and calling frequently on students who do not tend to speak in class. Most of the approaches to foster critical thinking stress the importance of teachers actively engaging students with the content, as opposed to traditional formats of learning, such as lecturing, in which students may be less engaged. An example of active learning-described by Palmer (1998) as subjective learning-is when a particular topic is placed at the center of a "communal circle" (p. 102) and teachers facilitate the examination of the topic through various approaches. Within this framework, teachers use their expertise to expose students to different ways of thinking by using relevant examples or by demonstrating that much of the occupational therapy process requires inquisitiveness and systematic problem solving. As a result, the teacher serves, in great part, as a model for critical thinking.
Applying this framework to occupational therapy, Hooper (2006) found that subjective learning was an integral part of an occupation-centered curriculum. Other examples of educational methods to foster critical thinking include breaking classes into small discussion groups (Mikol, 2005) , using oral history assignments to increase the confidence of students and the likelihood of critical thinking skills (Biddle-Perry, 2005) , teaching to the "soul" of students (Jax, 2005) , and following clearly delineated templates designed to facilitate critical thought (Thompson, 1995) . However, facilitating critical thinking ability in students is more complex than using techniques and strategies to help them build a repertoire of abilities. The emergence of critical thinking skills appears to depend on the disposition and internal motivation to use these skills when approaching and solving problems. Facione (1990) suggested that critical thinkers are, among other things, "habitually inquisitive, well-informed, trustful of reason, open-minded, flexible, fair-minded in evaluation, honest in facing personal biases, willing to reconsider, and orderly in complex matters" (p. 2). These abilities can be developed and nurtured through experience and with guidance from teachers (Paul & Elder, 2003) . Facione, Facione, and Giancarlo (2000) noted that people possess certain dispositions influencing behavior; for example, some may have the disposition to be courageous; others may have the disposition to be compassionate or trustworthy. According to Facione, Giancarlo, Facione, and Gainen (1995) , a person's disposition to express the attributes of critical thinking governs whether these skills will be expressed during problem solving. As in most behavior, one's motivation to act in a specific manner determines what is actually done.
In spite of the focus on critical thinking as an outcome at all levels of education, few measures of critical thinking are available. Two recent assessments are the California Critical Thinking Skills Test (CCTST; Facione, 2000) and the California Critical Thinking Dispositions Inventory (CCTDI; Facione & Facione, 1992) . The CCTST assesses the ability to reason, both inductively and deductively, as well as the ability to make inferences and analyze situations. The CCTDI assesses a person's beliefs and attitudes in relation to critical thinking in seven areas: (a) truth seeking, (b) open mindedness, (c) analyticity, (d) systematicity, (e) critical thinking self-confidence, (f) inquisitiveness, and (g) maturity of judgment. Other health professional programs have used this assessment as both a baseline and outcome measure of critical thinking in students. For example, Phillips, Chesnut, and Rospond (2004) administered the CCTDI to students at various points in a pharmacy program and found that critical thinking skills, as well as the disposition to use them, increased as students progressed through the educational curriculum. They also found that student scores were similar to those of a representative sample of entering college freshmen from the United States and Canada. Colucciello (1997) found that the mean scores for sophomore nursing students were lower in comparison to junior and senior students' scores. In a related study, Colucciello (1999) found that senior nursing students scored low in several dispositions of the CCTDI, including selfconfidence, analyticity, systematicity, and inquisitiveness.
Within the field of occupational therapy, little research exists regarding critical thinking. According to the Occupational Therapy Practice Framework: Domain and Process (American Occupational Therapy Association, 2002) , occupational therapists are required to make inductive and deductive decisions and to synthesize information from a wide variety of sources at each step of the occupational therapy process. Sackett, Straus, Richardson, Rosenberg, and Haynes (2000) described five steps of evidence-based practice related to health care: (a) converting information into questions to be answered, (b) uncovering the best evidence to answer the questions, (c) critically appraising the evidence, (d) integrating this appraisal with expertise and the client's wishes, and (e) critically evaluating the effectiveness of the process. Holm (2000) noted that critical thinking ability was interwoven with evidence-based practice, stating that "occupational therapists need to explain what we do and how we do it" (p. 576). The process of clinical reasoning is related to critical thinking, because practitioners must analyze and synthesize a variety of information to make well-informed decisions. Fleming (1991) described three aspects of clinical reasoning-procedural, interactive, and conditional-that occupational therapists must integrate to provide the most effective treatment to clients.
Facilitating the Disposition to Think Critically
Teachers can structure their classes in a manner that encourages critical thinking in their students. One well-researched method to do this is by "scaffolding" learning in a way that encourages critical thought. For example, an instructor teaching about a particular concept could structure discussion in such a manner to allow students to actively fill in the gaps in their knowledge by asking students specific leading questions. This scaffolding of learning by experts (teachers) to novices (students) is referred to as cognitive apprenticeship (Collins, Brown, & Newman, 1987 ) and appears to significantly foster the development of the disposition to think critically (Pithers & Soden, 2000) . Successful scaffolding is linked with the ability of the teacher to conceptualize students' level of thinking, including areas of understanding and confusion (such as faulty assumptions), and to make implicit metacognitive strategies explicitly known. A common way to do this is by modeling them for students. Facione et al. (2000) suggested that teachers who model the attributes of critical thinking, such as inquisitiveness, open mindedness, and systematicity, can influence the expression of these traits in students. In making these strategies explicitly known, teachers can demonstrate in various ways how they think and approach complex problems (Resnick, 1989; Rosenshine & Meister, 1995) .
Within occupational therapy, critical thinking skills may be improved by providing active learning activities and chances to apply the processes of clinical reasoning in the classroom (Fisher, 1999; Royeen, 2001; Scaffa & Wooster, 2004) . Using constructionist methods of education appears to help facilitate critical thinking ability in students. Lederer (2000) found that giving students an assignment to create the process and outcome of a student project resulted in an enhanced ability to approach and solve complex problems. Velde, Wittman, and Vos (2006) found that the use of guided reciprocal peer questioning resulted in a greater number of questions that could be identified as containing various elements of critical thinking.
Research indicates that critical thinking is a crucial outcome in all areas of education and that skill in critical thinking is intimately related to competency as an occupational therapist. The research also indicates that the occupational therapy profession would benefit from research on critical thinking. The development and refinement of many of the characteristics comprising the disposition to critically think-including open-mindedness, inquisitiveness, maturity, and self-confidence-seem to be related to life experience. It would seem that the more students are exposed to situations (in life or in college) requiring them to use these abilities, the more evident their disposition to critically think becomes. Based on prior research, the current study had two guiding hypotheses: (a) Students who had been in the program for a longer time would demonstrate a higher propensity in their disposition to think critically than those who had not, and (b) students who entered the program with an existing degree would demonstrate a higher propensity in their disposition to think critically than those without a degree.
Method

Instrument
The CCTDI is a 75-item measure that estimates the consistent internal motivation or disposition toward critical thinking. Test items are divided into seven subscales: truth seeking, open mindedness, analyticity, systematicity, critical thinking self-confidence, inquisitiveness, and maturity of judgment. Questions regarding each subscale are randomly interspersed, and the names of the scales are not identified on the assessment. The seven subscales are described in the following paragraphs.
Truth seeking is a tendency to seek the best knowledge in a situation even when one's personal belief system may be challenged. It also includes the ability to continually evaluate new knowledge and information. For example, this attribute might be demonstrated by a student asking what specific research evidence supports a particular intervention. Truth seeking also could be modeled by a teacher who encourages students to critically examine the evidence supporting various interventions.
Open mindedness relates to tolerance toward the opinions of others, as well as sensitivity to the possibility of one's bias. This attribute might be demonstrated by a student considering the wealth of diversity (including cultural, sexual orientation, and so forth) that occupational therapists encounter in practice. Open mindedness also might be demonstrated by the willingness of a teacher to ask for, and use, student feedback regarding the processes of class.
Analyticity is demonstrated by the ability to anticipate both the positive and negative potential consequences of actions and includes the use of evidence to resolve problems. Analyticity might be demonstrated by a student anticipating that a certain way of transferring a client could potentially place the client in danger.
Systematicity is the ability to approach problems in a disciplined, orderly, and focused manner. This attribute is essential to competent occupational therapy practice because it involves consideration of the best way to approach the evaluation and treatment of clients.
Critical thinking self-confidence is the ability to trust one's reasoning and reflective abilities. Some persons might underestimate their ability in this area, and some may overrate their critical thinking. The aspect might be displayed when a student at fieldwork trusts his or her judgment when deciding on a specific evaluation to use or a specific course of treatment.
Inquisitiveness is the tendency to be curious and eager to acquire new knowledge. Deficits in this area might hinder a student's potential to develop expert knowledge and his or her practice ability as an occupational therapist.
Maturity of judgment is the ability to suspend or revise personal judgment about issues, including the awareness that various solutions may be acceptable. It is the knowledge that individual behavior is the result of a complex set of factors, including person, environment, and the interaction between both.
The CCTDI uses a 6-point Likert response format ranging from 1 (strongly agree) to 6 (strongly disagree). For example, agreeing with the statement "The truth always depends on your point of view" indicates relatively high agreement with truth seeking. Conversely, agreeing with the statement "Even if the evidence is against me, I'll hold firm to my beliefs" indicates relatively low agreement with the disposition toward truth seeking. The CCTDI provides eight scores: the seven subscale scores and the overall score. For each of the seven subscales, a score may range from a minimum of 10 points to a maximum of 60 points. A score from 10 to 20 indicates a strong negative disposition. Scores from 21 to 30 indicate a negative disposition. Scores from 31 to 40 indicate ambivalence toward the disposition. Scores from 41 to 50 indicate a positive disposition, and scores from 51 to 60 indicate a strong positive disposition. Persons scoring above 50 on a subscale are strong in that particular aspect. An overall score of 350 or higher indicates strength across the board in the disposition toward critical thinking. An overall score of 280 points or higher indicates a positive disposition toward critical thinking. An overall score of 210 or below indicates a negative disposition regarding critical thinking.
The alpha reliability of the CCTDI is .91. The Cronbach's alpha for each of the seven subscales ranges from .71 to .80 (Facione et al., 2001) . Regarding validity, four of the subscales were found to be closely correlated with the psychological construct of "openness to experience," and all seven of the subscales were closely correlated with the psychological construct of "ego resiliency," which refers to a person's adaptability (Facione et al., 2001 ). The CCTDI also correlated positively with academic success measures in high school, such as grade point average and proficiency examinations in reading and math, as well as with critical thinking ability in general (Facione et al., 2001 ). The CCTDI also correlated significantly with ACT (American College Test) and SAT (Scholastic Aptitude Test)-Verbal scores (Facione, Facione, & Giancarlo, 1997 ).
Procedure
The current study, which received approval through the Spalding University Research and Ethics Committee, used a convenience sample at a small private university. At this university, students who enter the occupational therapy program without a bachelor's degree complete 126 credits for their bachelor of science in health science degree. After completing the remaining 36 credits, students earn a master of science in occupational therapy.
Students signed a letter of participation stating that the purpose of the study was to examine their beliefs, expectations, and perceptions. The students were not told that the test specifically measured the disposition to think critically. Participation was voluntary, and students were told they could refuse to participate without penalty. Confidentiality was maintained throughout the duration of the study. The test was administered to all students during regular class time by the principal investigator. Students in the first-year class were attending Human Anatomy, and students in the second-year class were attending Evaluation and Intervention With Adults. Students in the third-year class were attending Measurement in Occupations, which examined the administration of occupationally based assessments. The test was administered approximately at the midpoint of the session and took an average of 20 min to complete. All three classes completed the CCTDI over the course of 5 days. The investigator was not an instructor in any of the classes.
Scoring and Analysis
Means and standard deviations on each of the subscales of the CCTDI for all participants were computed. Analysis of variance was used to compare the dependent variable of scores on the inventory with the independent variables of level in the program. A two-tailed t test was used to analyze for statistically significant differences between graduate students and undergraduates.
Results
Seventy-nine students participated in the study. Forty-eight were undergraduate students, and 31 were classified as graduate students because they possessed a bachelor's degree at the time of entry into the program. Seventy students were women, and 9 were men. Ages of students ranged from 19 to 48 years. Sixty-nine students were Caucasian, 7 were African-American, 1 was Asian-American, and 2 were Hispanic. Thirty-four students were in the first academic year of the program, and 18 students possessed a bachelor's degree (mean age: 25.8 years). Twenty students were in their second academic year. Of these, 6 had a bachelor's degree (mean age: 26.2 years). Twenty-five students were in their third year of study. Of this number, 7 had a bachelor's degree (mean age: 27.0 years).
Mean and standard deviation scores for all students on each of the seven subscales of the CCTDI indicated that students, regardless of level in the program or status as a graduate or undergraduate, tended to be somewhat ambivalent in their disposition toward truth seeking (M = 37.64) but positively disposed toward the remaining critical-thinking dispositions. Table 1 ).
The study also examined the hypothesis that students who had been in the program for a longer time would be more inclined in their overall disposition to think critically. Results indicated no statistically significant differences in disposition according to level in the program. For the firstyear class, the mean score was 299. The mean score for the second-year class was 300, and the mean score for the thirdyear class (those with the most experience in the program) was 304. All three mean scores indicated a positive disposition toward critical thinking. Regarding specific dispositions among classes, the lowest score for any disposition was "truth seeking," with a range in mean scores from 36.80 for the second-year students to 38.00 for third-year students. The highest score for any disposition among classes was "inquisitiveness," with a range in mean scores from 45.38 for the first-year students to 46.64 for the third-year students (see Table 2 ).
The final aspect of the study examined the influence of having a bachelor's degree at the time of entry into the program on the overall disposition to think critically. The results indicated a significant difference between graduate students and undergraduate students in the two dispositions of open mindedness (p < .006) and maturity of judgment (p < .004). The mean for graduate students on open mindedness was 45.97 (SD = 5.43), and the mean for undergraduates was 42.60 (SD = 5.03). Regarding maturity of judgment, the mean for graduate students was 47.81 (SD = 5.35), and the mean for undergraduates was 44.10 (SD = 5.40). Finally, there was significant difference between graduate students and undergraduate students on the overall disposition to think critically (p < .006), lending support to the hypothesis that graduate students would display a higher level of critical-thinking disposition than undergraduates. For graduate students, the mean score was 310.29 (SD = 23.30); the mean score for undergraduates was 295.08 (SD = 23.52) (see Table 3 ).
Discussion
Students at both the undergraduate and graduate level displayed a positive overall disposition to think critically on the subscales of open mindedness, analyticity, systematicity, self-confidence, inquisitiveness, and maturity of judgment. The findings, however, suggest that teachers in this program need to model and facilitate the dimensions of truth seeking-including active questioning, flexibility in thinking, and self-reflection-with greater frequency.
The results according to level in the program were inconsistent with the findings in the literature, indicating that the ability to think critically tended to improve with experience. A possible reason for this might have been that, at all three levels of this particular program, graduate students were mixed with undergraduates, which could have influenced the overall scores. In addition, it was possible that students in all three classes had relatively high levels of critical-thinking dispositions at the time of the assessment. It also may have been that the disposition to think critically does not fully mature until students are out of school and in daily practice, where the attributes of critical thinking are required on a consistent, ongoing basis.
The results also indicated that those students who held a bachelor's degree at the time of the assessment scored higher in the dispositions of open mindedness and maturity of judgment compared with those who did not. Graduate students also scored significantly higher in their overall disposition to think critically than undergraduates. There may have been several reasons for these findings. First, it is plausible that students who have already completed college have learned through experience how to become more disciplined and self-confident in their thinking processes and more open to the fact that complex problems often require critical thought and consideration of several variables. Graduate students also may be more adept than undergraduates at focusing on overall patterns of information, which is similar to the abilities displayed by occupational therapists with more experience. Finally, because they have previously attained a degree, graduate students may be more committed to being successful in their academic studies.
Implications for Instruction
Teachers exert powerful influences on the students in their classrooms. In addition to structuring student learning, teachers often act as counselors, mentors, confidants, and parental figures, just to name a few roles. Whether teachers realize it or not, every nuance of a teacher's personality, for better or worse, is noticed by students, and these impressions often are more influential than anything that may be said related to instruction. As Palmer (1998) suggested, what is communicated to students is not a particular method or technique used to transmit information but the teacher's personality, including strengths as well as weaknesses. This expression of a teacher's personality, including the good and the bad, gives the dimension of authenticity to students. Because teachers often literally learn how to teach "on the job," using a trial-and-error approach, it is tempting for instructors to search for resources and methods to facilitate critical thinking in students. Such a search reveals a multitude of methods and techniques focused on what to do and when to do it, but it may be missing the point.
One of the most useful things instructors can do is to explicitly model the various dispositions of critical thinking to students, both in and out of the classroom. To become competent professionals, students need to incorporate several dispositions of critical thinking. For example, they must be open minded and inquisitive regarding the range of interventions available to their clients. They need to be willing to seek the truth about the evidence supporting the interventions they are providing, which involves being able to critically analyze and synthesize information. They also must develop the self-confidence to trust their professional decisions. Students need to develop the ability to realize that "one size does not fit all" and that most clinical problems have various solutions depending on the context. By modeling these characteristics, teachers can empower students by helping them to scaffold a framework of professional behavior. The methods that teachers use to model these dispositions (e.g., lecture, group work, inviting guest speakers, co-teaching) are less important than the willingness to explicitly demonstrate them to students. Based on the findings of this study, there appears to be a greater need for these dispositions to be modeled to undergraduate students, whose life and educational experiences may not be as varied as those of graduate students.
Limitations of the Study
This study was relatively small (N = 79), examining the disposition to think critically in students from only one occupational therapy program. As a result, it is not reasonable to assume that this group is representative of all students from other occupational therapy programs; therefore, caution should be used in generalizing the results of the study. In addition, because this study examined critical thinking at only one point in time and is not a longitudinal study, it is difficult to determine whether the results reflect a lack of progress in disposition toward critical thinking by the students.
Conclusions
Critical thinking is espoused as a core outcome in higher education. Research has suggested that the internal motivation to use critical thinking skills may be more important than the possession of critical thinking abilities. At present, few assessments are available to measure the disposition to think critically. The practice of occupational therapy, including evaluation, identification of goals, and determination of intervention, demands that occupational therapists exercise critical thinking abilities, including inquisitiveness, self-confidence, maturity of judgment, and the ability to approach problems in a systematic manner. To be competent practitioners, students must have frequent opportunities to develop their disposition to think critically. Teachers can facilitate the expression of these traits in students by explicitly modeling them during instruction.
The results of this study should be compared with the results from students in other occupational therapy programs and other disciplines to examine the generalizability and consistency of the findings. Occupational therapy programs could benefit from standardized measures of critical thinking because this skill is such an important educational outcome, both to the program and to regional or national accreditation. In this regard, the CCTDI could be used as a pretest and posttest measure to examine the effectiveness of educational strategies for improving the disposition and motivation for critical thinking among students. Based on the results, educational practices could be modified in efforts to increase the overall level of critical thinking in students. v
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